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Enthesopathy of the pectoralis major tendon
mimicking osteoid osteoma. A case report 
with an unfortunate series of events

Introduction

Tendons, aponeuroses and fasciae transfer the forces

developed by muscle activity to bone and are firmly

attached at both the periosteum and the cortical bone

by extrinsic collagen fibers1. Summarized under the

term entheses, these bone-soft tissue interfaces are

especially prone to mechanical injuries that are well

documented in a number of sports. As a consequence

of repetitive biomechanical stress affecting the pe-

riosteal anchorage, extensive reactive new bone for-

mation can occur and clinically as well as radiological-

ly mimic neoplastic disease. We present a case of an

enthesopathy of the pectoralis major tendon that was

initially regarded suspicious for a metastasis, then,

during radiological workup, proved difficult to distin-

guish from an osteoid osteoma and eventually was re-

sected. The report illustrates the difficulties in assess-

ing enthesopathies with unusual presentations and

the potential complications of avoidable partial resec-

tions of cortical bone.

Case report

A 50-year-old woman with a history of localized

breast cancer (TNM classification: pT1c, pN0, cM0,

G2) that was resected and treated with additional

adjuvant radiotherapy three years ago, underwent a

99 m Technetium DPD bone scintigraphy due to

chronic back pain to assess bone metastasis. While

the spine was unremarkable, the left proximal

humerus showed a focal uptake of the radioisotope

on the whole body scan and the spot view of the left

upper arm (Fig. 1). Specifically asked for symptoms

she complained about minor pain in this region. Due

to clinically suspected metastatic breast cancer, ra-

diographs and a magnetic resonance (MR) imaging

were acquired. The externally rotated anteroposteri-

or radiograph of the left proximal humerus showed a

focal juxtacortical osteolysis of 8 x 5 mm with a cen-

tral calcification of the lateral cortex and a concomi-

tant uniform smooth, non-aggressive periosteal reac-

tion (Fig. 2). Corresponding to the radiographs, the

MR images revealed a 5 x 4 mm lesion adjacent to

the anterolateral humeral cortex with increased sig-

nal intensity on the T2-weighted fat saturated im-

ages, intermediate signal intensity on the T1-weight-

ed images and enhancement after contrast adminis-

tration (Fig. 3 A-D). The cortex underneath the le-

sion was slightly thinned, neither bone nor soft tis-
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Summary

Background: we present the case of an enthe-

sopathy at the proximal humerus which was ini-

tially – due to the clinical history and a positive

bone scintigraphy – regarded suspicious for

metastatic breast cancer in a 50-year-old woman.

Case report: after complementing radiographs and

a magnetic resonance (MR) examination exhibiting

a focally contrast enhancing juxtacortical osteoly-

sis of the humerus, a metastasis seemed radiologi-

cally unlikely, but besides a traction-related pe-

riosteal reaction of the pectoralis major tendon an

unusual osteoid osteoma could not unequivocally

be ruled out. Although radiological follow-up was

recommended the patient insisted on a surgical re-

section that was performed subsequently and con-

firmed an enthesopathy. Shortly after, she frac-

tured her upper arm following minor trauma but is

doing well after conservative treatment since then.

Conclusion: enthesopathies presenting as unusu-

al periosteal reactions can mimic primary and sec-

ondary bone tumors and should always be includ-

ed in the differential diagnosis.

KEY WORDS: bone scan, enthesopathy, metastases, os-

teoid osteoma, pectoralis major tendon, secondary fracture.
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subsequently. Macroscopically, the specimen mea-

sured 40 x 14 x 7 mm and consisted mainly of corti-

cal bone with only minimal soft tissue attached. On

cut section, a subperiosteal bony outgrowth (12 x 6 x

5 mm) with broad connection to the underlying cor-

tex was revealed showing insertion of tendon fibres

at its proximal end. Histologically, the lesion consist-

ed of fibroblastic tissue rich in capillary vessels and

activated osteoblasts synthesizing an immature os-

teoid matrix (Fig. 4). There was therefore indeed

considerable morphologic overlap to the characteris-

tic findings of an osteoid osteoma although the zonal

pattern and architecture consisting of a central nidus

and a peripheral rim of sclerotic bone were missing.

Instead, the lesion encased fragments of lamellar

bone with empty osteocyte lacunae indicating prior

and potentially causative traumatization (Fig. 4). Ac-

tive remodell ing including deposition of newly

formed bone onto devitalized fragments but also os-

teoclastic resorption was observed throughout the

lesion. No cellular atypia or metastatic infiltrates

were identified, ruling out metastatic breast cancer

or a primary bone tumor. The tendon fibres showing

chondroid metaplasia inserted directly at the proxi-

mal end of the lesion and the diagnosis of an enthe-

sopathy was made.

Four weeks after the resection, the patient stumbled,

fall on her left arm and fractured her humerus at the

site of resection due to an abrupt external rotation

movement. The fracture was treated conservatively

and healed without further complications. The patient

is doing well since 24 months.

sue edema were evident perifocally. The insertion of

the pectoralis major tendon was immediately adja-

cent to the lesion and the tendon itself seemed unre-

markable (Fig. 3 C). Subsequently, the case was

presented and discussed at an international and in-

terdisciplinary meeting of radiologists, pathologists

and orthopaedic surgeons on bone tumors and the

majority of participating radiologists agreed that the

lesion most likely represented an enthesopathy of

the pectoralis major tendon at its attachment to the

humerus. However, an osteoid osteoma was still re-

garded as a rather unlikely but possible differential

diagnosis. Although the committee of the conference

recommended a clinical and radiological follow-up in

six months, the patient nevertheless insisted on a re-

section of the lesion fearing metastastic breast can-

cer. A partial cortical resection with a safety margin

of 1.5 cm around the palpable mass was performed

Figure 1. A 50-year-old woman with chronic back pain and

clinical history of breast cancer three years ago underwent

a 99m Technetium DPD bone scintigraphy with a focal

bone tracer uptake (arrow) of the left proximal lateral

humerus shown on the whole body scan (A) as well as on

the spot view (B).

A B Figure 3. MR images show a small, 5 x 4 mm juxtacortical

lesion (arrows) of the anterolateral humerus at the insertion

of the pectoralis major tendon (arrowheads in B) with in-

creased signal intensity on the T2 fat suppressed image

(A), slight increased signal intensity on the T2 image (B),

intermediate signal intensity on the T1 image (C) and en-

hancement after contrast administration (D). The under-

yling cortex is slightly thinned.

C D

Figure 2. External rotation anteroposterior radiograph of the

left humerus shows a focal juxtacortical lucency (arrow) sur-

rounded by a smooth, uniform non-aggressive periosteal re-

action.

A B
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Discussion

Due to their site-specific and functional properties,

entheses are especially vulnerable to increased me-

chanical stress which is well known in acute or

overuse injuries in sports2, 3. Since traumatic enthe-

sopathies are usually diagnosed clinically and radio-

logically without major difficulties, surgical resection

is exceptional and, thus, not much is known about the

histopathology of those lesions.

In the case presented here, a positive bone scan in

the context of a history of breast cancer initially sug-

gested a metastasis at the proximal humerus but

subsequent radiographs and MR imaging strongly ar-

gued against this differential diagnosis. Instead, an

osteoid osteoma was discussed due to the juxtacorti-

cal localisation and the positive bone scan. Although

only minor pain was reported by the patient and the

characteristic perifocal edema was not evident, the

absence of these findings does not exclude the diag-

nosis, especially with increasing age in which these

reactive changes have been reported to sometimes

occur to a lesser extent4-6. An enthesopathy, howev-

er, was considered the most likely differential diagno-

sis. The pectoralis major tendon inserts at the lateral

lip of the bicipital groove of the humerus, directly ad-

jacent to the location of the small focus of signal ab-

normality presented here7. Injuries to the pectoralis

major tendon are rare and occur most often at the

site of insertion7, 8. Tears as well as calcific tendinitis

are the most common pathological findings of the

pectoralis tendon9-11 whereas chronic avulsion in-

juries more frequently involve the deltoid tendon in-

serting at the humerus or the gluteus maximus ten-

don at the femur12, 13.

Histologically, the reactive nature of the lesion was

confirmed and a primary or secondary bone tumor

could be ruled out with certainty. The fragments of

necrotic lamellar bone and the tendon fibres directly

inserting at and merging with the lesion indicated a

causative traction injury. The patient played golf casu-

ally and since she could not recall a singular trauma

the lesion might have developed due to iterative minor

stress. Absence of abnormal periosteal signal intensi-

ty on MR images also encouraged causative chronic

micro-injuries over an acute tendon pathology. The le-

sion could therefore be embraced as a pseudotumor

pectoralis7, 13.

Taken together, enthesopathy should always be in-

cluded in the differential diagnosis of unusual cortical

reactions although prior traumatization is not neces-

sarily evident. Not surprisingly, furthermore, cortical

resections affect the biomechanical stability of bones

and can result in avoidable pathological fractures.

Ethical standards

The Authors state that the case reported here meets

the ethical standards of the Journal14.
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